SUMMARY A two week old girl with tetralogy of Fallot and atrioventricular septal defect underwent palliation, for severe hypoxaemia, by balloon dilatation to the right ventricular outflow tract. This procedure was repeated once over the next eight months without complications. Serial right ventricular angiograms showed growth of the hypoplastic pulmonary ring ("annulus"), trunk, and arteries.
Surgical systemic to pulmonary artery shunts for tetralogy of Fallot have been shown to produce growth of pulmonary ring, trunk, and arteries.' Shunt surgery, however, is not without risk and complications such as shunt occlusion, kinking ofthe pulmonary arteries, and pulmonary hypertension' can occur. The operative mortality varies from 0% to 13%."4 A recent preliminary study has shown encouraging results of balloon dilatation of the right ventricular outflow tract as an alternative palliative procedure8; however, objective evidence of pulmonary artery growth was not evaluated.
We report a case of tetralogy of Fallot with atrioventricular septal defect in which growth of associated hypoplastic pulmonary ring, trunk, and arteries was shown after balloon dilatation of the right ventricular outflow tract.
Case report
A day old girl, birth weight 2 4 Because she was still dependent upon the prostaglandin E2 after two weeks, palliation with balloon dilatation of the right ventricular outflow tract was performed.
Cardiac catheterisation was performed under general anaesthesia with 100% oxygen. Right ventricular angiograms in anteroposterior and lateral projections (fig la and b) showed severe narrowing of the infundibulum and hypoplasia of the pulmonary ring and trunk and small pulmonary arteries (table 1). The diameter of the pulmonary ring was 4-2 mm and several dilatations were initially performed with a Schneider 6 mm diameter balloon catheter. This procedure was then repeated with a Schneider 8 mm diameter balloon catheter. There were no complications during or after the procedure. Oxygen saturation in the femoral artery increased from 84% at the start of the procedure to 92% at the end. Prostaglandin E, was then stopped.
Nine weeks later she was readmitted because of hypercyanotic episodes. She was being treated with propranolol (3 mg/kg/24 hours). She had gained weight to 3-86 kg. Haemoglobin was 177 g/l and the haematocrit was 0-536. Balloon dilatation was repeated. Right ventricular angiograms in both the anteroposterior and lateral projections showed that there had been an increase in size of the pulmonary ring (which now measured 6 mm), the pulmonary pulmonary ring and trunk were measured during early systole and again in mid-diastole and the average value was taken. The pulmonary artery was measured just distal to the bifurcation and just proximal to the origin of the first branch at end systole. The descending thoracic aorta was measured at the level of the diaphragm, also at end systole. The dimensions of the pulmonary ring, trunk, and artery were then normalised by using their ratio with the descending thoracic aorta9 (table 2) . We calculated predictive postoperative right ventricular/ left ventricular pressure ratios by the methods described by Blackstone and colleagues.'°M easurements taken from the first angiogram gave a predictive ratio of 0-63 for correction by a conduit or transannular patch and 0-82 for straightforward correction. The predictive ratios calculated from the final angiogram were 0 43 and 0 59 respectively.
Discussion
The mortality for primary correction of tetralogy of Fallot is between 1% and 5%. " mortality") the operation is usually delayed until the patient is older and this delay is dependent on successful long term palliation. In view of these problems balloon dilatation of the right ventricular outflow tract has been suggested as an alternative palliative procedure.8
In our patient balloon dilatation was an attractive palliative procedure because it could potentially delay the shunt operation until the patient was older and consequently increase the chance of the shunt remaining patent for longer. Dilatation gave adequate palliation for eight months but more importantly it resulted in the additional benefit of pulmonary artery growth with its associated advantages.
To examine pulmonary artery growth we used normalised measurements (growth of the descending aorta was assumed to be constant) by a method already used in infants and children.'29 We found that over the study period the pulmonary ring, trunk, and arteries grew more rapidly than normal. Another method of indirectly assessing pulmonary artery growth is by using the calculations described by Blackstone to predict postoperative right ventricular/ left ventricular pressure ratios.10 A predicted ratio around 0-85 after correction without the use of a transannular patch or conduit is generally felt to be unacceptably high and indicates that a transannular patch or at least a conduit will be necessary. A ratio of 0-82, obtained in our patient at the time of the first catheter, suggests a transannular patch would probably have been required if early corrective operation had been contemplated. At the time of the final catheter, however, this ratio had fallen to 059, suggesting that a transannular patch is now less likely to be required at correction and this indirectly implies pulmonary artery enlargement.
In a report of a series of 24 balloon dilatations in infants with tetralogy of Fallot 21 were uncomplicated.8 The results were encouraging, with 73% of the patients successfully palliated for a mean period of months. However, in this series the growth of the pulmonary arteries after balloon dilatation was not commented on. We believe that balloon dilatation of the right ventricular outflow tract is a safe, effective palliative procedure for the tetralogy of Fallot that may additionally promote growth of the pulmonary ring, trunk, and arteries.
